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S-phase and DNA damage promote increased ribonucleotide reductase (RNR) activity. Translation of *RNR1* has been linked to the wobble uridine modifying enzyme tRNA methyltransferase 9 (Trm9). In a new study, Dr Thomas Begley and colleagues predicted that changes in tRNA modification would translationally regulate *RNR1* after DNA damage to promote cell cycle progression. In support, they demonstrated that the Trm9-dependent tRNA modification 5-methoxycarbonylmethyluridine (mcm^5^U) is increased in hydroxyurea (HU)-induced S-phase cells, relative to G~1~ and G~2~, and that mcm^5^U is one of 16 tRNA modifications whose levels oscillate during the cell cycle. Codon-reporter data matched the mcm^5^U increase to Trm9 and the efficient translation of AGA codons and *RNR1*. Further, the authors showed that in *trm9*Δ cells reduced Rnr1 protein levels cause delayed transition into S-phase after damage. Codon re-engineering of *RNR1* increased the number of *trm9*Δ cells that have transitioned into S-phase one hour after DNA damage and that have increased Rnr1 protein levels, similar to that of wild-type cells expressing native *RNR1*. The study data supports a model in which codon usage and tRNA modification are regulatory components of the DNA damage response, with both playing vital roles in cell cycle progression. [Figure 1](#F1){ref-type="fig"}.
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Epigenetic regulation of genes is an important factor in prostate cancer (PCa) development and progression. Recently, a number of microRNAs (miRNAs) were shown to be epigenetically regulated in different types of cancers including PCa. In a new study, Dr Fazlul Sarkar and co-workers found the DNA sequence of the promoters of miR-29a and miR-1256 to be partly methylated in PCa cells. This led to their lower expression both in PCa cells and in human tumor tissues compared with normal epithelial cells and normal human prostate tissues. The authors identified the tripartite motif (TRIM) protein TRIM68 as a direct target of miR-29a and miR-1256. Downregulation of miR-29a and miR-1256 in PCa cells led to increased expression of TRIM68 and phosphoglycerate kinase 1 (PGK-1) in PCa cells and in human tumor tissue specimens. In previous studies, TRIM68 was found to be upregulated in prostate cancer tissues, and high expression of PGK-1 was to correlate with tumor progression, metastasis and multidrug resistance in various cancers. Interestingly, in the current study they found that a natural agent, isoflavone, could demethylate the methylation sites in the promoter sequence of miR-29a and miR-1256, leading to the upregulation of miR-29a and miR-1256 expression. The increased levels of miR-29a and miR-1256 by isoflavone treatment resulted in decreased expression of TRIM68 and PGK-1, which is mechanistically linked with inhibition of PCa cell growth and invasion. According to this study, the selective demethylation activity of isoflavone on miR-29a and miR-1256 leading to the suppression of TRIM68 and PGK-1 expression is an important biological effect of isoflavone, suggesting that isoflavone could be a useful non-toxic demethylating agent for the prevention of PCa development and progression. [Figure 2](#F2){ref-type="fig"}.
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Application of miRNAs may improve stress tolerance in rice
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Rice (*Oryza sativa*) is one of the most important food crops in the world, feeding more than two billion people. Molecular biology, genomics and biotechnology of rice have been studied extensively, and by employing recombinant DNA technology remarkable progress has been made towards production of rice plants with increased yield, improved nutritional quality and resistance to various diseases. The study of microRNAs (miRNAs) may also contribute to new discoveries in this field. These small non-coding single stranded RNAs are abundantly found in prokaryotic and eukaryotic cells and can modulate gene expression at the post-transcriptional level by triggering translational repression or gene silencing when binding to complementary sequences on target mRNA transcripts. miRNAs have been found to control a variety of biological processes, such as plant development, differentiation, signal transduction or stress responses. A recent Review by Dr Narendra Tuteja and colleagues summarizes the current knowledge of miRNAs and their involvement in the stress response in rice. The Review specifically focusses on the genetic engineering perspectives regarding the application of miRNAs to improve rice tolerance to stress conditions. [Figure 3](#F3){ref-type="fig"}.
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The evolutionarily conserved RNA-binding protein Lin28 plays important roles in development, stem cell maintenance, oncogenesis and metabolism. As an RNA-binding protein it blocks the biogenesis primarily of let-7 family microRNAs (miRNAs) and also promotes translation of a cohort of mRNAs involved in cell growth, metabolism and pluripotency, likely through recognition of distinct sequence and structural motifs within mRNAs. A recent study showed that one such motif, shared by multiple Lin28-responsive elements (LREs) present in Lin28 mRNA targets, also participates in a Drosha-dependent regulation and may contribute to destabilization of its cognate mRNAs. Dr Yingqun Huang and co-workers demonstrated that the same mutations in the LREs known to abolish Lin28 binding and stimulation of translation, also abrogate Drosha-dependent mRNA destabilization. This effect was independent of miRNAs, suggesting a previously unsuspected coupling between Drosha-dependent destabilization and Lin28-mediated regulation. In conclusion, the authors provide evidence that a subset of Lin28 mRNA targets are destabilized in a Drosha-dependent manner, and that the LREs may contribute to this regulation. Given the predominantly nuclear and cytoplasmic localization of Drosha and Lin28, respectively, they postulate that cytoplasmic Lin28-dependent stimulation of translation may, in part, serve to compensate for the nuclear loss of these mRNAs, thereby ensuring optimal levels of expression of genes critical for cell viability, metabolism and pluripotency. [Figure 1](#F1){ref-type="fig"}.
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